The successful management of tracheal stenosis requires compromise between the competing interests of the surgical and anaesthetic teams and the resources available. A seven-year-old girl with marked tracheal stenosis was successfully managed spontaneously breathing via an open trachea and a laryngeal mask. Anaesthesia was maintained by propofol infusion. When the trachea was opened, supplemental oxygen was administered via a modified cholangiocatheter placed into the distal segment. At no point was the trachea intubated.
Many techniques for the anaesthetic management of tracheal resection are described. These include spontaneous respiration with endotracheal intubation or laryngeal mask airway, endotracheal intubation and ventilation and cardiopulmonary bypass [1] [2] [3] [4] . Whatever the technique, close cooperation between the surgeon and the anaesthetist is mandatory. The other limiting factor in this cooperation is the facilities available. These include nursing staff and the equipment available. The facilities at our hospital are comparatively limited. Jet ventilation is unavailable and unless absolutely necessary we do not electively ventilate patients postoperatively. We have a 5 mm fibreoptic bronchoscope and a syringe pump. These were of assistance in the management of the patient described below. The patient was managed spontaneously breathing without intubation for the repair of a high tracheal stenosis.
CASE HISTORY
A seven-year-old girl had her trachea completely transected in a knife assault. Initially this was managed with a tracheostomy. This was uneventfully removed after seven days. However three weeks later she developed worsening stridor with a prolonged expiratory phase and shortness of breath on exertion. Fibreoptic examination showed a tight tracheal stenosis with the lumen estimated to be no more than 2 mm in diameter. Due to the severity of her stricture and the difficulties of managing a long-term tracheostomy in her domestic situation, she was booked for resection of the stenosed segment with end-to-end re-anastomosis of the trachea the following day.
To reduce the risk of preoperative obstruction and the risk of apnoea during the procedure she was brought to theatre unpremedicated. Fentanyl was administered gradually to a total of 1.5 µg/kg, to assess its impact on her ventilation. Following the fentanyl, anaesthesia was slowly induced with propofol and then maintained on a propofol infusion at 10 to 12 mg/kg/h. A laryngeal mask airway was inserted and spontaneous ventilation was maintained. Clinically, respiration was no more laboured than preoperatively. Tidal volumes were clinically adequate and end-tidal carbon dioxide peaked at 59 mmHg. With an F i O 2 of 1.0, SpO 2 was 100%. Bilateral superficial cervical plexus blocks were performed. Surgery commenced and proceeded uneventfully apart from one period where the SpO 2 decreased as the surgical team freed the posterior trachea off the anterior wall of the oesophagus. As soon as the trachea was released, ventilation and oxygen saturation returned to normal. After the skin and superficial tissues were divided, the trachea was always on view and immediate surgical access was available to open the trachea if it had been required. When the trachea was fully mobilized it was incised at the resection site between the second and third tracheal rings. At this juncture the laryngeal mask airway was left undisturbed but the patient breathed through the open trachea. A thermo-setting plastic cholangiocatheter had been modelled into the shape of a hook and this was placed just into the distal trachea and a supplemental oxygen flow of 2 l/min was given. Once the trachea was opened the patient's respiration was easier and this was also accompanied by a fall in heart rate. These signs were thought to be indicative of a reduction in the work of breathing associated with relief of the obstruction and a reduction in deadspace.
The surgery proceeded uneventfully with good exposure and the supplemental oxygen catheter was left in situ until the last suture was in place, at which point it was removed. Respiration continued via the laryngeal mask, which had remained in situ. The increased movement of the rebreathing bag and a reduction in end-tidal carbon dioxide confirmed improved ventilation. The propofol infusion was reduced and the laryngeal mask was removed in theatre without difficulty. Subsequently the propofol infusion was weaned, allowing the patient to slowly regain consciousness in the recovery area without coughing or struggling.
Six months later the patient is well and without evidence of recurrent stricture.
DISCUSSION
This is a simple technique requiring only a minimum of equipment and good communication between the anaesthetic and surgical teams. Another simple alternative would be to intubate across the transected trachea. However the technique described here provides better surgical access. If required, the distal segment is immediately available for intubation, although this is not the intention. Generous access is particularly advantageous in a child's airway where space can be limited. In addition, the absence of an endotracheal tube means that there is no risk of abrasion or movement across the surgical line and the spontaneously breathing patient means no positive pressure ventilation is exerted on to the suture line so the risk of air leak is minimal. This is a significant advantage. Disadvantages are that the surgical team must pay attention to minimizing soiling of the airway and must be prepared to open the airway and/or intubate it urgently on the instructions of the anaesthetic team. In the technique described the most likely occurrence requiring intubation is apnoea. As the patient is well preoxygenated, the time available to perform intubation in the event of apnoea is significant.
The young age of the patient, unpremedicated state and stenosis were such that an intravenous induction was considered preferable to a prolonged inhalational induction. This also allowed for induction and maintenance with only one general anaesthetic agent, a situation simpler than inducing with vapour, then changing to intravenous maintenance. Continuous intravenous anaesthesia for tracheal surgery has previously been described 2 .
We were unable to measure the end-tidal carbon dioxide during the period in which the trachea was open. However the end-tidal carbon dioxide readings whilst breathing on the laryngeal mask prior to resection were satisfactory. Thus it is reasonable to assume that with the alleviation of the obstruction and the reduction in deadspace, that the end-tidal carbon dioxide levels would have decreased. A fibreoptic bronchoscope is useful but, provided the diagnosis is not in doubt, not essential. Similarly a syringe pump is useful but not essential. Any means of maintaining intravenous anaesthesia would suffice. This is a simple but effective technique for managing a high tracheal stenosis.
